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Methods and DeÞ nitions
Annette Parsons

USFS RSAC/BAER Soil Scientist/GIS Analyst/Burn Severity Mapper

Mapping Methods:
The Timbered Rock fire occurred primarily on Medford District BLM Lands during August 2002 and totaled approximately 
27,000 acres. Burn severity for the Timbered Rock fire was mapped with the aid of Landsat 7 satellite imagery (30 meter 
multi-spectral) acquired August 7, 2002. 

BAER support staff at the USDA Forest Service Remote Sensing Applications Center (RSAC) in Salt Lake City procured the 
imagery from USGS EROS Data Center in Sioux Falls, SD (Landsat). RSAC staff then processed the imagery in Salt Lake 
City before delivering it to the BAER team in Grants Pass, Oregon, via ftp. This pre-processing included several steps:

1. The images were imported to ERDAS Imagine and georeferenced to UTM Zone 10, NAD27 for use with Rogue River 
National Forest and Medford BLM spatial datasets (GIS).

2. A band ratio was created from both images using the mid-infrared and near-infrared channels, since these have been 
shown to be sensitive to post-fire conditions.

3. The band ratios were classified and interpreted by RSAC staff. The resulting classifications were grouped into four burn 
severity classes: Unburned-Very Low, Low, Moderate, and High.

4. Next, a spatial overlay of pre-fire vegetation was used to adjust the classes to account for likely pre-fire fuel conditions.

An aerial reconnaissance via helicopter was conducted, and was followed by ground visits to validate the preliminary map. 
Adjustments were made based on aerial and ground observations.

Table M-1. Acres and Percent by Burn 
Severity Class

Burn Severity Acres Percent

High 2,798 10.3

Moderate 7,859 29.0

Low 8,477 31.3

Very Low/Unburned 7,927 29.3

 27,061 100.0

Burn Severity Class DeÞ nitions:
The Interagency Emergency Stabilization and Rehabilitation Manual set forth guidelines for mapping and identifying classes 
of burn severity. The Forest Service BAER website (http://fsweb.gstc.fs.fed.us/baer) contains a link to this manual, as well 
as documents, lesson plans, and presentations explaining burn severity classes and mapping techniques. These guidelines 
are followed, but each fire and each ecosystem has its own unique qualities that make a �one-size fits all� absolute definition 
impossible, and burn severity class definitions may vary slightly. For this reason, the following paragraphs describe the burn 
severity classes as they occur in the Timbered Rock fire area.  It is important to recognize that the definitions of burn severity 
for BAER/ESR assessments are tied to changes in soil hydrologic function (infiltration, erosion hazard) and ecosystem 
impacts (revegetation potential, changes in vegetation community composition), and are NOT a direct reflection of vegetation 
mortality. Black stems where green trees once grew do not necessarily indicate high burn severity if the density of pre-fire 
fuels was not enough to lead to high heat and long residence times, both of which are generally necessary for high burn 
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severity. If timber stands were sparse, burn severity is most likely low or moderate. Even many shrub stands do not result in 
high burn severity since shrubs tend to be flashy fuels that burn quickly and have thin litter layers, thus short fire residence 
time.

Local landscape level differences in burn severity occurred in the burned area due to differences in soils, as well as vegetation 
type and density throughout the burned area. Another important factor was changing weather conditions during the period of 
burning. 

 Burn severity tends to be moderate or even low in those areas where soils are extremely rocky and pre-fire fuels were simply 
not heavy enough to support a severe fire for any length of time, such as grassland or light shrub stands. High burn severity 
tended to occur where there were denser stands of mixed conifer with thicker litter and duff layers. These generally occur in 
the Timbered Rock fire area on northerly slopes with deeper soils, and especially in the lower reaches of Flat Creek. Past fires 
from 1987 and other years burned in the area, and these former burns tended to result in low or moderate burn severity. 

Based on field observations, aerial reconnaissance, and post-fire satellite imagery, the burn severity classes for the Timbered 
Rock fire can be generally described in the following paragraphs. Note:  there are small unmapped inclusions of other burn 
severity classes in any given polygon, but the polygon should predominantly exhibit characteristics as described for its burn 
class. Minimum polygon size is approximately 5 acres.

Burn Severity Classes

Very Low/Unburned 

These areas are a mosaic of unburned areas and very low severity ground fire. In these areas where pre-fire vegetation 
is forest or shrub, consumption of ground cover (litter and duff) and vegetation mortality is minimal. Overstory canopy 
remains vigorous and green. Mortality of trees and shrubs is slight. This includes large contiguous areas of rock outcrop or 
bare soils. Approximately 29% of burned area is Unburned-Very Low severity mosaic.

Low

Low burn severity is the dominant burn severity class in the Timbered Rock Fire, at approximately 31% of the burned 
area. Low burn severity dominates in areas where pre-fire fuels were sparse or light, such as grasslands, sparse trees or 
shrubs with thin litter and duff layers, and includes areas where smaller but common areas of rock outcrop or bare soil 
occur and contribute to the sparse nature of the vegetation. The fire probably spread rapidly but residence time was short 
due to paucity of ground and surface fuels. Amount of soil cover is not significantly reduced from pre-fire amount. Ample 
recognizable char is still evident in ash and char layers, as well as ample intact litter and duff, except in areas where none 
existed prior to the fire. Soil structure is not altered, fine and very fine roots still exist in surface soil, and surface 1mm or 
so of soil may or may not be weakly water repellant in places. Vegetation is lightly scorched, large trees are mostly not 
killed, and very small diameter fuels have been consumed. Forbs may be consumed or charred, but regrowth of vegetation 
will not be significantly inhibited. In most areas grass, forbs, and shrubs are already sprouting. Overall, adverse impacts to 
ecosystem and soil hydrologic function are slight to none. Ecosystems most likely benefited from the fire effects - thinning 
of fuels, release of nutrients, stimulation of fire-dependent vegetation species, creation of additional edge habitat and 
openings, and many other positive ecosystem benefits from low severity fire. Tree mortality may occur, but is slight. 

Low severity can also occur in more densely forested areas if fire behavior was not extreme, such as night burns in 
forested areas, or areas at higher elevations where fire behavior conditions (wind, humidity) were not conducive to extreme 
behavior. 

Post-fire runoff and erosion from areas of low burn severity are not expected to significantly increase over pre-fire rates. 

Moderate

Moderate burn severity comprises about 29% of the Timbered Rock Fire. Moderate burn severity dominates in areas of 
moderately dense to dense shrub communities, in plantations, and in areas where hardwood or conifer tree species were 
moderately dense to dense, but brown needles remain on trees. In the case of shrub communities and plantations, the lack 
of thick pre-fire litter and duff layers resulted in rapid spread but relatively short residence time of fire. Shrub canopy may 
be all or partly consumed, shrub skeletons and root crowns remain, there is some identifiable char and litter beneath a thin 
ash layer, soil structure is intact, fine and very fine roots remain. Plantations may exhibit up to 100% mortality. The top 
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1mm or more of soil may or may not be water repellant in spots. 

In areas where pre-fire vegetation consisted of hardwood or conifer trees, brown needles or leaves remain on trees, some 
identifiable char and litter may be present beneath the ash layer but much of the litter has been consumed. Soil structure 
is generally intact, fine and very fine roots remain, and water repellency may be significant or not. Fine fuels close to the 
ground may be all consumed and trees may exhibit 40 to 80 percent mortality or more. The importance of the potential for 
needlecast and leaf litter as brown needles and leaves fall to the forest floor and create natural mulch cannot be overstated.  

Mulch is the single most effective post-fire treatment that can be done in areas of moderate or high burn severity to:   

a) provide soil cover as protection from erosion by wind and water;  

b) moderate surface soil temperature and moisture for seed and sprout regeneration (keeps soil surface cooler and more 
moist than areas lacking mulch), 

c) slowing runoff rates and promoting inÞ ltration, and;  

d) re-introduction of organic matter for re-starting or continuing nutrient cycling vital to long-term soil productivity. 

These areas where natural mulch potential exists are not likely to be treatment candidates, since natural processes will 
already provide the most effective treatment.

Post-fire runoff and erosion rates from forested areas with moderate burn severity will be increased from pre-fire levels. 
The amount of increase relates to the amount of needlecast (mulch) potential, amount of water repellant soils, soil type, 
amount of surface rock, and slope morphology.

Post-fire runoff and erosion rates from shrub ecosystems with moderate burn severity may be significantly increased over 
pre-fire rates, particularly the first storm season. In these areas, first-year runoff rates may approach those to be expected 
from high severity forest areas, but the recovery rate is much faster. By the second season following the fire, runoff and 
erosion from these moderate severity shrub areas will be significantly reduced due to vegetation recovery.

High

High burn severity is the least extensive class in the initial assessment area, at approximately 10%. It occurs in isolated 
small patches, and more extensively in a few watershed areas where pre-fire vegetation consisted of dense conifer or 
hardwood trees. Such areas include lower Flat Creek and along some east-facing slopes above Elk Creek at the southern 
end of the burned area. In these areas, pre-fire forest stands were denser, litter and duff were generally deeper, fire and heat 
residence time were longer, and nearly complete consumption of ground cover has occurred. The ash layer may be 1 to 2 
inches deep. Some, but little recognizable char is evident beneath the ash layer. Soil structural stability may be reduced 
due to more complete consumption of soil organic matter. Fine and very fine roots may have been consumed in the surface 
few centimeters of soil. Water repellency is generally strong at the soil surface, and was observed in some places up to 1 
to 2 inches below the surface. (It is important to note that even in unburned areas, soils may exhibit some water repellant 
characteristics due to the nature of the leaf and needle litter or abundance of fungal mycelia.)   Complete consumption of 
tree crowns has occurred, few to no or leaves needles remain on trees, mortality can be assumed to be close to 100%. 

Runoff and erosion are expected to be significantly increased over pre-fire levels for at least 3 to 5 years. Recovery of 
vegetative cover is expected to be slower in these areas of high burn severity.
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